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Summary of Research:

In August, 2003, a few months before | moved from a research fellow position to a tenure-track
position, | started to explore methods in promoter sequence analysis. Since then, it has evolved
into one of my major focuses of research. | am developing and implementing methods for
detecting and discovering functional elements such as the cis-regulatory motifs in the promoter
regions of genes. Finding the individual cis-regulatory elements on a gene is an important initial
step for understanding its regulation and function. We use paired promoter sequences
(human/mouse ortholog) to aid in identifying the "true" cis-regulatory motifs, assuming that
functional elements such as the cis-regulatory motifs are conserved in closely related species.

Towards this goal, first, we created a putative human-mouse gene ortholog promoter sequence
database. Second, in order to effectively mine this data set we have developed a sequence
alignment algorithm for identifying conserved segments in the paired promoter regions for human
and mouse ortholog genes. We assume that transcription factor binding sites are more likely to be
present in conserved (i.e., sequence-similar) regions than in non-conserved regions. Third, we
have implemented a computational algorithm that can examine the promoter sequences in the
data set and scan to identify binding sites for known transcription factors. Finally, we are
developing algorithms based on a mathematical approach called the Gibbs sampler to identify
common motifs (both known and unknown) that are present in a set of human and mouse
promoter sequences.

Besides this new initiative, | am also developing methods for analysis of microarray data and
proteomics data. Notably, | have proposed a method called the genetic algorithm/k-nearest-
neighbor (GA/KNN) approach. It is a multivariate stochastic search algorithm which selects a
subset of genes that can discriminate between different classes of samples, e.g., normal versus
tumor tissue, or unexposed versus exposed tissue. This tool has proved able to identify
differentially-expressed genes, and, when used in conjunction with clustering methods, to reveal
the existence of subcategories that share characteristic patterns of response (e.g., revealing
important tumor subtypes).



Source code and documentation for GA/KNN is available by clicking here
http://dir.niehs.nih.gov/dirbb/lifiles/softlic.htm.
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